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EXECUTIVE SUMMARY

The operational software for the Chicago O'Hare Runway Configuration Management
System (RCMS), described in Volume I, was prepared in response to operational
requirements expressed by both facility and regional personnel from the Federal
Aviation Administration (FAA) Great Lakes Region.

The software was developed for the three modes of operation -- the current mode,
the planning mode, and the forecast mode. Each mode was designed to perform
certain functions for an RCMS user.

The current mode is intended to be responsive to the existing airport conditions
and the changes which may occur within a short period of time (for example, an
equipment failure). The software examines configuration eligibility after any
significant change in runway or equipment status to determine the impact on the
current situation. The user is informed of this status through a screen of data
which is refreshed without an operator's intervention.

The planning mode provides the user with the capability to plan equipment,
runway, and weather changes throughout the facility day. It operates in concert
with the current mode and forecast mode to prohibit undesirable reactions to
current and future selected configurations.

The forecast mode offers an unrestrained examination of both configuration
selection and plans. It enables the user to resolve conflicts before submitting
the data to the current mode of operation.

This software was the starting point for the operational evaluation of the RCMS
at the Chicago O'Hare Airport.

Volume II of this report, the user's guide, is organized by computer terminal
operation, modes of operation, and external inputs (supporting programs) to '4

RCMS.
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i. INTRODUCTION.

1.1 PURPOSE.

This report describes the proposed Runway Configuration Management System (RCMS)
operational software to undergo test and evaluation at the Chicago O'Hare Federal
Aviation Administration (FAA) Tower Facility (ORD). It will also serve as an
input to RCMS functional specifications for the Traffic Management System (TMS)
program.

1.2 BACKGROUND.

RCMS is a planning tool for Chicago O'Hare International Airport. Using
interactive computer logic, RCMS helps supervisors select runway configurations
which reduce aircraft delays by optimizing throughput capacity in dynamic
operational environments.

The formation of the O'Hare Delay Task Force, to identify the causes of and the
potential solutions to air traffic delays at Chicago, provided the impetus for
this system. MITRE Corporation conducted the initial RCMS effort as described in
Federal Aviation Administration Report No. FAA-EM-82028 (Volumes I and II),
dated October 1982. AEM-100 requested the FAA Technical Center to purchase a
computer and to set up the system for evaluation by the Chicago O'Hare personnel.
Later, the effort was expanded to make the system operationally acceptable to the
facility personnel.
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2. DISCUSSION.

2.1 RCMS DESCRIPTION.

RCMS incorporates both the operational requirements and improvements to three

interconnected PL/l software application programs developed by the MITRE
corporation. The following describes the computer, the hardware, the software,
and the data bases which comprise RCMS.

Computer and Hardware Equipment. RCMS consists of an IBM 4321 processor and the
support equipment shown in figure 1. The computer runs under the Virtual

Machine/Special Product (VM/SP) Operating System which is a user-oriented, time-
sharing processor. Details of the final computer configuration will be
documented when the system is installed at the facility. The computer hardware
and the associated licensed software are maintained under contract with IBM.

Software Programs. The RCMS software is comprised of three different types of
application programs: a background program, a foreground program, and several
supporting programs.

The background software runs independently, that is, without a terminal operator
or a user. As the executive program of RCMS, it interfaces with the other
programs through the data bases.

The foreground program consists of user-oriented software which generates two

types of screen data for facility personnel -- the write full screen (WFS) data
and the static panel data. The WFS is refreshed every 2 minutes or is updated
when a significant event occurs or when a panel changes. Users may alter the
fixed panels but not the WFS panel.

Data Bases. The master data base, the WFS data base, the personal computer (PC)
data base, and the forecast mode data base enable the software programs and the
users to exchange data and to transfer results. Their contents are described in
appendix A, RCMS Library.

The master data base is the main channel of communication for RCMS. It contains
the updated information required by each program for the current and planning
modes of operation. Protocol messages control the exchange of data. The
background and foreground programs attach to and detach from this data base
during their read and write functions. When accessing the master data base, each
program assumes the responsibility of resolving the data.

The WFS data base is a one-way channel from the background program to a user
program. It contains the screen data and the messages for the user viewing the
Master Auto Panel (PF-l). There are three types of messages -- alerts,
advisories, and ordinary -- which the user may display one at a time. Alerts and
advisories are indicated via a ringing bell and/or the highlighting of screen

data.

The PC data base provides the equipment status and readings to the background

program through the master data base. The PC User program automatically updates
the PC data base and resolves the master data base.

The forecast mode data base is very similar to the master data base. It is
independent of all other data bases and provides a user the opportunity to
exercise WHAT IF conditions in the forecast mode. Configurations, weather

2



conditions, and equipment outages can be planned for an entire day rather than an
immediate look-ahead time. The entire day's demand data is available through a
DEMAND file generated by a supporting program. Portions of the forecast mode
data base -- selected configurations and revised planning logs -- can be inserted
into the master data base for use in the current mode. The background program
processes the data as user input and performs its normal functions to establish
current conditions, determine configuration eligibility, and resolve the master

data base.

Figures 2 and 3 show the relationship of the data bases to the software programs
and to the modes of operation.

2.2 BACKGROUND PROGRAM OPERATION.

The current background program controls the flow of data among all users,
determines configuration eligibility, generates messages for the users, and
either accepts or rejects a plan submitted by a user. The following sections
describe the operation of the current background program for the current and
planning modes. There is a separate background program for the forecast mode,
called the forecast background program; its special features enable the user to

exercise WHAT IF conditions.

2.2.1 Auto Startup and Restart.

The background program is designed to run without the intervention of a user. It
is initialized by the computer operator and then placed in a wake-up mode. If
the program does stop for some reason, a restart feature enables the operator to
resume the operation with the existing master data base rather than the initial
data.

2.2.2 Software Routines and Functions.

The current background program operates every quarter-hour or when activated by a
wake-up call if a significant event occurs. The flowchart for the current
background program is shown in figure 4. The PC program and assorted supporting
programs resolve the appropriate data bases and pass information to the users via
the master data base. Application of the sensor data to the RCMS logic is shown
in appendix B.

The background program determines the eligibility of 62 configurations -- a
maximum of 80 may be defined. A conflict occurs if a selected configuration is
ineligible. The user is alerted if current conditions cause the conflict; he can
then review a list of alternate eligible configurations. If new planning data
generates a conflict, the plan is rejected and the plan is reset to the previous
acceptable plan.

Durling the execution of the current background program, ordinary and advisory
messages are generated for the user. Management of the data bases guarantees
continually updated data and acceptable inputs from the users and the supporting
programs. Table I describes the critical routines in the current background
program.

3



TABLE 1. CRITICAL ROUTINES FOR CURRENT BACKGROUND PROGRAM

ROUTINE DESCRIPTION

ADDPLAN Adds plans to work tables APTSTAT(96) & PEQUIP(96) from PLAN(96).

ASMDISC Assembly program to run the background program in disconnected mode.

ASSLNK2 Assembly program to link to the WFS data base.

ASSLNK7 Assembly program to link to the master data base.

ASSULK2 Assembly program to unlink from the WFS data base.

ASSULK7 Assembly program to unlink from the master data base.

BACKGR4 Main procedure in the current background program.

BLDPLAN Builds PLAN(96) from planning logs & sets PSTATUS (planning status).

CLEAR96 Clears 96 bins in APTSTAT & PEQUIP.

CMPMSG Generates runway composite messages.

CTIME Converts quarter-hour to four-character time (HIHMM).

CTIME4 Converts four-character time (HIHMM) to quarter-hour.

CURMSG Generates current messages (planned and unplanned) using runway and
equipment status codes in APTSTAT & PEQUIP.

ELIG Determines configuration eligibility for the quarter-hour.

GENA Generates alert and advisory messages.

GENQ Generates quarter-hour messages for PF-4.

GETMINS Initializes the arrival runway minimums in RWYMIN.

INITOLD Saves a copy of the master data base.

MINIMA Calculates arrival runway minimums for the quarter-hour.

MI.OOP Performs "do loop" for nine quarter-hours to calculate eligibility.

MODUP Computes current time and controls plan building, plan testing, data
base management, eligibility logic, and message generation.

NFWDA Clears data base. Initializes equipment status, trigger values, and
configuration data.

4
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The background program adds or refreshes messages in the data bases during each

update cycle. The protocol messages (table 3) are placed in the message line
area of the user's screen. In the current mode, they contain the update time and
the user's identification. In the planning and forecast modes, they provide the
plan status and prevent other users from modifying an unresolved plan.

TABLE 2 MESSAGE TYPES

MESSAGE TYPE LOCATION ON THE PANELS

1. Alert Message PF-1 Master Auto Panel Message Line

PF-4 Message Panel

2. Planned Configuration PF-I Master Auto Panel Message Line

PF-4 Message Panel

3. Quarter-Hour Messages PF-l Master Auto Panel Message Line

PF-4 Message Panel

5. New Planned Outages PF-l Master Auto Panel Message Line

6. New Current Outages PF-I Master Auto Panel Message Line
(Equipment or Runway) PF-4 Message Panel

7. Current and Planned PF-4 Message Panel
Runway or Equipment Outages PF-7 Runway Conditions Panel (Scroll Area) or
(Historical Information) PF-8 Equipment Panel (Scroll Area)

8. Runway Composite PF-I Master Auto Panel
Messages PF-2 Master Panel (Scroll Area)

9. Runway Remarks PF-3 Current and Planned Eligible

Configurations

10. Reasons for Configuration PF-9 Current and Planned Ineligible
Ineligibility Configurations (Selected from PF-3)

11. Planned Weather Change PF-3 Current and Planned Eligible

Configurations (Next Change)
PF-6 Weather Panel (Next Three Changes)

12. Protocol Messages PF-2 - PF-1O Static Panel Message Lines

6



TABLE 3. MESSAGE LINE PROTOCOL

CURRENT MODE

1. "Screen Updated by [User ID] at [Time]

PLANNING & FORECAST MODES

1. "Available for Input [User ID] Reviewed Plan [Time]"

2. "Available for Input [User ID] Filed Plan [Time]"

3. "Available for Input [User ID] Forced Plan [Time]"

4. "[User ID] Controls Plan [User IDI Reviewing Plan [Time]"

5. "[User ID] Controls Plan [User ID] Plan Accepted [Time]"

6. "[User ID] Controls Plan [User ID] Plan Rejected [Time]"

7. "[User ID] Controls Plan [User ID] Plan Submitted [Time]"

Notes

[User ID] is either AT, AF or CAB
[Time] is Hours, Minutes (HHMM) -- GMT

2.2.5 Data Base Management.

A data base is controlled when it is accessed to transfer information. The
foreground program reads and displays the WFS data base which is written by the

background program. The foreground program reads and writes only that part of
the master data base required for the panel the user is displaying or modifying.
The background program reads and writes the entire master data base. The current
and planning data is resolved when a user changes a panel or when the background

program accesses the master data base.

For the current data, the background program applies the hierarchy of information
(tahle 4) to the current data and to the master data base. It resolves
conflicting data by determining what changes occurred since the last update and
hy applying the most critical condition to the data. Each user resolves the
current data in a similar way.

rPlanning data is rigidly controlled by a protocol between a user and the
backpround program. Plans, submitted by a user from a planning log, are accepted
'Ir -ejected by the background program based on the eligibility of the selected

configuriirt ns. No user may enter a plan controlled by another user. The
h;ick5gr co ;,roram maintains the integrity of the master data base by replacing
the rejected plan with the previously acceptable plaIt. The user is prohibited
ftom chan rging screens until the plan is either accepted or rejected.

.rI" ,c, t dlta is colntrolled just like planning data, with these two exceptions.
c ,d , r s in tile fo:,zcast mode, no other user may modi fy any planning lop,

or ny forecast l iT y og. A user may force a forecast ;,1M ning log;
submtsnnn into the current mode; that data will be accepted inconditionally.

7
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TABLE 4. RESOLUTION OF CURRENT INFORMATION

DEFINITION OF STATUS VALUES

'b' (Blank) - Equipment or Runway Available

'X' - Equipment Monitor Detection of Out-of-Service

'F' - Equipment Monitor Detection of Failure

l0' - Equipment or Runway Removed-from-Service by User
(User has Overwrite Capability)

1Rl - Equipment or Runway Returned-to-Service in Plan

'I' - Equipment or Runway Put In-Service by User
(User has Overwrite Capability)

'PT - Planned Equipment or Runway Out-of-Service

'N' - CAT Operations not Available

'Y' - CAT Operations Selected by User

PRIORITY OF CURRENT STATUS VALUES

'b' Replaces 'X' and 'F' (Previous PC Status)
'X' and 'F' Replaces'b

'P' Replaces 'b', 'X', and 'F'
'R' Conflicts with '0' in Current Quarter-Hour
'P' Conflicts with 'I' in Current Quarter-Hour
'I' Replaces all others *
'0' Replaces all others *
'N' Replaces ?Yf
'Y' Replaces 'b'

*Only designated users on selected panels have this overwrite capability.

RESOLUTION OF CURRENT STATUS VALUES

1. The priority of current status values is applied whenever the master data
base is accessed (e.g., when a user enters new data on a panel).

2. If an 'I' or an '0' is removed by a user, then 'b', 'X', 'F', and 'P'
priority determines the new value.

3. If an 'I' or an '0' is changed in master data base by designated user, then
the master data base entry holds for the current data. (A user may not view a
current panel for an extended period of time without considering the effects of
changes occurring in the interim time period.)

8



*2.3 FOREGROUND PROGRAM OPERATION.

The foreground program controls the panels selected by and presented to the user.
*In addition to displaying current data, it enables the user to submit plans for

operating the airport and to select current and future configurations throughout
the day. The following describes its operation.

2.3.1 Logon Functions and Software Routines.

A user can logon to the software program designed for a particular position or
area of responsibility (AT, CAB, AF, etc.). A built-in executive routine starts
the program which displays the WFS (PF-l) or the user's primary panel. Each user
can select most of the screens, but a user may not need the full capabilities of
the foreground program. Therefore, individual user programs will be constructed
after the facility personnel provide their recommendations on panel formats and
program operation.

The user controls the panel selection through program function (PF) keys. A PF
key menu appears on each panel as a quick reference for the user; the function of
a particular PF key may change from panel to panel. A cursor function enables
the user to enter panel data and a scroll function permits the user to view
additional messages or data. A message line on the bottom of the screen provides
the status of the panel (update time, planning status, input errors, etc.)

The flowchart of the foreground program is shown in figures 6A and 6B. Appendix
C contains the following foreground program documentation -- the PL/1 and
assembler language programs used in the foreground user programs, the calling
sequence of the programs in the foreground user, and the list of panels and their
associated PF keys.

2.3.2 User Modes of Operation.

The foreground program has three modes of operation: current, planning, and
forecast. Selection of a PF key initiates the appropriate mode of operation.

The protocol messages on the current and planning panels establish communications

among the users and between the foreground and the background programs.
Protocols for all modes of operation regulate the access and transfer of data in
the master data base (table 3).

Current Mode.

The current mode is the normal mode of operation. Typically, the user views the
WFS data which is automatically updated every 2 minutes or whenever something
*significant occurs. The user remains in current mode when selecting a current
Spanel with the PF key. However, a static panel is displayed and no update occurs
until the user hits a PF key -- either the same key or another key.

Dai i: tered through a current panel is checked for format errors. If it
COT, :iPe, a errors, the data is then resolved with current data, PC data, and
pla njnig data. Then the background program is activated to determine
configpuration eligibility and to generate appropriate messages.

5'. 9
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Planning Mode.

The planning mode is entered through the planning/forecast selection panel. The
the PF-12 key enables the user to submit planning data directly to the current
mode, through the master data base, from any of three planning logs -- weather,
runway closure, or equipment.

Unlike the current mode, the user controls the planning panels upon entering the
planning mode. No user may enter a plan which another user controls. Once the
user submits a plan, he must remain on that panel until the background program
determines the plan's acceptability. If the new plan causes a selected
configuration to become ineligible within 9 quarter-hours, it is replaced with
the previously accepted plan; otherwise, the plan is accepted.

The planning mode logic is straightforward. If a new plan is entered by a user,
a complete recycle of the entire day's activities takes place. The new plin is
broken down and reassembled in a time-ordered pattern intermixing all thren
planning panel inputs. This overall plan is then tested to determine if iL
generates a conflict within 9 quarter-hours. If there is a conflict, the overall
current conditions are reconstructed with the previously acceptable plan.
Resolution of the overall plan is a user task. If the user cannot pinpoint the
problem to a specific item in the plan, he may employ the forecast mode. Within
the forecast mode, all plans are accepted and screen data further defines the
source of the conflict.

Forecast Mode.

The forecast mode uses a separate forecast background program to allow the user
full access to the existing data base in an off-line environment. All the
planning functions are available without interfering with the current background
and other user foreground programs.

The forecast mode is executed through a specific control panel. It permits the
user to communicate directly with another user and to operate independently of
the current mode, the master data base, and the background program. The user may
insert runway conditions, equipment outages, and weather conditions throughout
the facility day using the planning panels. Once a compatible plan and eligible
configurations are generated in the forecast mode, the user may forward the new
selected configurations and plans to the current mode through the control panel.
Then the user is notified of the current mode's acceptance or rejection of the
submitted data based on the eligibility of the selected configurations. In
addition, designated users have the option of forcing the revised plans and
configurations into the current mode. Submissions are made through positive
action by the user; a default submission returns to the current data and previous
plans.

Selection of the master auto panel (PF-l) cancels the forecast mode and returns
the user to the current status panel. The user does not have to submit forecast
data or save forecast data.

The forecast mode logic depends on user selections (for example, today's forecast
or a forecast for another day). The user can work with another user or work
independently. The look-ahead start time can be specified for the forecast
session. In addition, re-entry selections to the current background program can
include the submission of plans and/or configurations for the entire day's
activities.

10
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The forecast mode has its own panels. The user can view and arrange the entire
day's activities, look at the day's demand data, and review configuration
selection and eligibility for any quarter-hour. The user can change
configurations or plan equipment outages to determine if any conflicts occur over
extended time periods. By coordinating with others, the user can resolve the
day's plans with some assurance of operational compatibility.

The configuration eligibility process in the forecast background program is
identical to the eligibility process in the current background program with one
exception; it covers up to 96 quarter-hours (from the selected look-ahead time to
the end of the day).

2.3.3 Panel Descriptions and User Functions.

The panels shown in figures 7 to 32 comprise the user's interaction with RCMS.
The user function associated with the panels is explained in the following
subsections. However, there are some common functions for the panels; namely,
scrolling, entering data into the data base, and recalling the original data
after typing in new data.

The scroll function is initiated by hitting the ENTER key. Panel data is
entered into the master data base through the PF-12 key. If a user types in data
and wishes to see the original data, the PF-11 RECALL key returns the screen to
its initial state. All panels contain a menu of PF keys available to the user,
some of which have different functions on different panels. The panels a •

described below.

Master Auto Panel (PF-l).

nhi master auto panel (figure 7) summarizes the airfield conditions and displays
composite messages for the active runways. No user inputs are allowed. The
screen is updated every 2 minutes or when a significant event occurs. Alerts,
advisories, and any ordinary messages are displayed on the message line. The
user can scroll through the advisory and ordinary messages by pressing the
"enter" key. Alert messages are forced onto the screen along with highlighted

areas pertaining to the causes of any conflicts. The user may select any panel
listed in the men, ,f PF keys.

Master Panel (PF-2).

The mater panel (fipure 8) Is a static display of the master auto panel with
some differences. The user can enter a 30-character note under the NOTE PAD
headin),, adjacent to the arrival runway minimums. A scroll function enables the
use to examine composite messages for all 12 runways.

Conf _ig!tirn Panels (PF-3 and PF-9).

Thf el igihle current configuration panel (figure 9) displays all eligible
confl"itrorions avallahle to the user through the scroll function. It also
cr ntrl na ; Ih cxated remarks concerning the runway conditions and equipment

steis. !f there is a planned weather change within an hour, a message will
rtpprar nenr the bottom of the screen. The planned eligible configuration panels
fr t'lfp next 5 quarter-hour i provide the same information and options. The PF-3

v ,,r T, isthe use5r to advance the screen to the next quarter-hour.

* 1
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The eligible configurations are listed in order. Appearing first are those
configurations with the same runway headings (flow direction) as the selected
configuration. If the capacity satisfies the demand, if the configuration has no
wind condition, and if the configuration is not affected by Midways' operations,
the configuration is highlighted. The highlighted configurations are the
recommended configurations. The remaining configurations are listed in the order
of the clockwise flow direction within a given flow direction, the simplest
configurations (from an operational aspect) appear first.

If no configurations (with the same flow direction as the selected configuration)
are recommended (highlighted), the foreground program highlights the eligible
configurations in the next clockwise flow direction which satisfy the capacity,
wind, and Midway requirements.

The user may select a new eligible configuration by typing the desired
configuration number on the screen and by using the PF-12 key to enter the data.

If the user selects a new configuration, the foreground program automatically
updates succeeding quarter-hours throughout the day. This update follows these
rules to insure that user selections are maintained in the RCMS.

a. The newly selected configuration replaces only the old configuration
selection in each quarter-hour. A planned configuration change in any quarter-
hour will remain in that quarter-hour and no further changes will occur after

that time.

b. The configuration selected by the user must be eligible for at least an
hour. Beyond that hour, configuration eligibility is not a factor in config-
uration selection. For example, if a new configuration is selected for the
second quarter-hour and there are no planned configuration changes, the new
configuration will be entered from the second quarter-hour to the end of the day.
However, an alert message will be generated if the configuration becomes
ineligible.

With the PF-9 key, the user may view the list of ineligible configurations for
each quarter-hour (figures 11 and 12). Reasons for the ineligibility are
included for each configuration. No user inputs are allowed on this panel.

User Message Panel (PF-4).

The user message panel (figure 13) displays up to 20 recent alert and advisory
messages and up to 60 current equipment and runway messages, accessible through
the scroll functions. No user inputs are allowed on this panel.

Demand Panel (PF-5).

The demand panel (figure 14) shows the arrival and departure demand for the next
six hours. The data is broken down into eight quarter-hour periods and six hour-
long periods. The traffic demand is displayed for each arrival and departure
fix, and for three aircraft catagories under each arrival fix (total, number of
heavy, and number of light). No user inputs are allowed on this panel.

Weather Panel (PF-6).

The weather panel (figure 15) allows the user to enter current weather, forecast
weather, CAB ceiling, and CAB visibility. The CAB visibility and CAB ceiling are

12
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some of the criteria for the configuration eligibility. Repeating the PF-6 key

displays the local weather forecasts (figure 16).

Runway Conditions Panel (PF-7).

The runway conditions panel (figure 17) allows the user to take a runway out of

service (OTS) or to indicate the surface and braking conditions for the airfield.

A local remarks area is provided for runway related comments. The user may

scroll through 36 messages which give both current and planned runway outages.

Equipment Panel (PF-8).

The equipment panel (figure 18) contains the equipment status and the arrival

runway minimums. The user may enter an overwrite character ("I" for in-service,

"0" for out-of-service). A field may contain an existing out-of-service "X"

detected by the 3270 PC interface equipment or it may he blank (in-service).

When the data is entered, new arrival runway minimums are calculated and

displayed.

A "Y" (yes) may be entered for CAT II and CAT Ill operations to indicate the
runway is in that mode operation. An "N" indicates the operation is not

available due to an equipment outage. The user can examine up to 60 messages

concerning current and planned equipment outages by employing the scroll
finc t ien

TriL;er Value Panel (PF-9).

The triger value panel (figure 19) allows the user to set various parametern as

h'',,ndoari.9 above whi,-h the background program generates advisory messages.

.I,, uer can -elect cross1ind and tailwind advisory levels for both arrivals and

,topartiires. A message is generated when one of these thresholds is exceeded.

The 'arnir n, times foir some messages (equipment OTS and RTS, runway OTS and RTS,
dIr' ilanned cenfigurations changes for various reasons) can be specified by the
1!.401. Fhu-ic times determine when the user is advised of the upcoming event.

'r,.;,r .... viory levels for various parameters (demand, wind, ceiling,
i,, ltilitv, and RVR readirys) can be preset by the user. A message is generated

when the. ,articular threshold Is exceeded. Asterisks (***) Indicate that the
,T ,),or v%1uo ie s exceeded since it was last set by the user.

. ,_ ._ r" st Sio' ct ,n Panel (PF-10).

' ,i, l t,itip ii I,- ,tr i w !,ntered directly fr',:, the planning/forecist selectioT
I .i.,, t f,.r ir ' . [he w, ither, runway closure, and equipment planning logs are

.. .i i i i oie , th, plan can he submitted directly t, the

n, , r co optatnce o ri ie(-tion in the current mode.

. . , ii, I ,r 2I t prox id d .s the ut er with a varIlet , t
I . '? or I i, tI,. fr reco' t mode dat., base, Trex i wi1', ;on

. ("I , t ", ,vt I, tI da v a( i -t ,r rif-; r .t urn i,.

.. t ( , - fr I 'T1 0, t) I A V f o I Crt 0 1- 7t y

tht% clinrent mode
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Upon entering the forecast mode, the - -r may select the master data base for
"today's" activity or the day file for "today." The user may also choose another
day file (for any day within the next six days) to plan outages and select
configurations.

After selecting an initial option using the PF-12 key, a summary of the day's
configurations is presented along with their eligibility status. A selected
start time may be entered so the user can examine any six quarter-hours in detail
or change the selected configurations.

If the user selects "today's" activity, the master data base is read into the
forecast mode data base and the user controls all planning logs. While in the
forecast mode, the user can access any planning log. After changing a planning
log, the user can enter it into the forecast mode through the PF-12 key. This

' WHAT IF option has no constraints; the user can resolve conflicts (configuration
ineligibility) by changing configuration selections and/or planned outages.
After resolving the conflicts, the user may re-enter the plan or submit all the
plans and selected configurations to the current mode through the forecast
control panel (PF-IO).

The background program treats any submission from the forecast mode as a plan to
be accepted or rejected. If the user specifies a forced entry on the control
panel, the current background program unconditionally accepts the plan and
generates alert messages if any selected configurations are ineligible within
9 quarter-hours.

The following panels are available to the user in the forecast mode:

a. Forecast Status Panel (PF-2). This panel (figure 25) summarized the
weather, runway conditions, and equipment status of the particular quarter-hour
selected by the user.

b. Forecast Configuration Panel (PF-3). This panel (figure 26) is
identical to the eligible configuration panel in the current mode, except it
contains both eligible and ineligible configurations.

The configurations are listed in order. Appearing first are those configurations

with the v headings (flow direction) that best satisfy the eligibility,
wind, ca and Midway requirements. If the configuration is eligible, if
the flow ction is best for the wind direction and speed, if the capacity
satisfies ind, if the configuration has no wind conditions, and if the
confipurati,,. - not affected by Midways' operation, the configuration is
highlighted. In, highlighted configurations are the recommended configurations.
The remainirng configurations are listed in order of the clockwise flow direction.
Within a given flow direction, the simplest configurations (from an operational
aspect ) appear first.

c. Forecast Demand (PF-5). This panel (figure 27) is identical to the
demand panel in the current mode, except it describes the conditions starting atthe quarter-hour selected by the user.

d. Forecast Planning Logs (PF-6, PF-7, and PF-8). The forecast planning
logs for the weather, runway closure, and equipment accept user input in any
order (figures 28, 29, and 3)). The software does the appropriate sorting.
Users may input 16 weather items, 16 runway closure items, and 31 equipment
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items. The USERID is inserted in the log. If the plan is accepted, the ACCEPT
TIME is placed next to each entry.

2.4 SUPPORTING PROGRAMS.

The following supporting programs are employed by the RCMS operational software
to automate inputs and/or coordinate activities with distant data sources.

2.4.1 Central Flow Control Facility.

The Central Flow Control Facility will be requested to send the demand data for
the Chicago O'Hare Airport every hour. This data will contain the aircraft call
sign, the aircraft type, the arrival fix, the departure fix, the estimated time
at the arrival fix, and the estimated gate departure time. The DEMAND user will
process the data, write it to the master data base, and generate a file
containing the entire day's demand for the forecast mode. The Central Flow
Control Facility will also have access to all data base information.

2.4.2 PERSONAL COMPUTER (PC3270).

The PC user program collects the status and equipment readings from the Facility
Sensor Equipment (figure 31); this data is written to the PC data base and
resolved in the master data base for the current background program. In some
cases, this process utilizes averaging techniques and rejects unconfirmed data.
The PC data base and the master data base are updated periodically or whenever
the PC program determines there is a significant change in newly acquired data.

2.4.3 City of Chicago.

The City of Chicago is treated like another foreground user. When the city
submits new panel data, the program creates a file which is compatible with their
present television screen distribution system. Using a PC program, city
personnel can transfer this file, through a keyboard interface device, to the
existing TV displays. This permits consistent interpretation of data for both
systems.

The City of Chicago RCMS interactive screens include the runway conditions panel
(PF-7), the equipment panel (PF-8), and the runway closure and equipment planning
logs. In addition, a taxiway/notam panel (figure 32) is accessible from the
runway conditions panel and the equipment panel to describe the status of the
taxiway system. The taxiway/notam panel can be viewed by selecting the PF-9 key
from the PF-7 or PF-8 panel.

2.4.4 Weather Data.

The presentation of weather information and its processing within the RCMS
software program depends upon the origin and type of data. There are three

* sources of weather data: the manual entries into the RCMS panels, the 3270 PC
sensor interface, and the National Weather Service (NWS) interface via the Center

b. Weather Service Unit (CWSU).

Table 5 describes the weather data, its source, and its mode of operation within
RCMS. Table 6 describes the application and mode of operation for each type of
weather information.
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The weather information is applied in the RCMS software to:

a. Determine the eligibility of current and planned configurations.

b. Advise the user of weather conditions by presenting both the weather
information and triggered advisories for specified conditions.

c. Construct a weather planning log.

In the current mode, RCMS uses CAB ceiling and CAB visibility to determine
configuration eligibility. In the planning/forecast mode, it uses the CAB
ceiling and visibility, modified by the weather planning/forecast log entries, to
determine eligibility.

RCMS generates a wind comment for an eligible configuration when there are
excessive crosswinds or tailwind for a runway in the conxiguration. The
planning/forecast mode uses the centerfield wind, modified by the wind entries in
the weather planning/forecast log.

Triggered advisories are generated when CAB ceiling or visibility changes or when
crosswinds, tailwinds, or PC sensor data (for wind, ceiling, RVR readings) exceed
a level preset by the user.

The weather forecast log can be changed by manual entry of planned weather or by
automatic entry of the ORD FT reports. At the user's reque-st, RCMS translates
the ORD F1 weather reports into wind, ceiling, and visibility entries in the
weather forecast log.

The NW3 provides several types of reports: SA (Surface Observations), FT
(Terminal Forecasts), and SW (Selected !,leather Warnings). Included in the SW
reports are AWW (Severe Weather Forecast Alerts) and WST (Convection Segments).
An attempt will be made to have the weather data updated when special bulletins
are issued. This arrangement demands upon the session level interface currently
being defined with the Center Weather Service Unit.

2.4.5 Remote Terminal.

The remote terminal for the RCMS can support program development throughout the
RCMS effort. A software programmer can develop and test an application program
before introducing it into the operational environment.
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TABLE 5. DESCRIPTION OF WEATHER DATA

DEFINITION OF MODE OF

SOURCE OF DATA WEATHER DATA OPERATION

WX Panel Ceiling and Visibility Current
(from CAB)

WX Planning Log Planning Ceiling, Visibility, Planning

(from AT & CAB) and Wind

WX Forecast Log Forecast Ceiling, Visibility Forecast

(from AT & CAB) and Wind

3270 PC Interface

(Automated Inputs from

Field Equipment)

LLWAS Center Field Wind Current

Field Ceilometer Computer Ceilometer Reading Current

RVR Runway Visual Range Reading Current

DASE Digital Altimeter Reading Current

NWS Interface via CWSU

(Computerized Weather Reports)

SA Reports ORD - Surface Weather Report Current

FT Reports ORD - Terminal Forecast Forecast

SA Reports Nearby Airports Weather Report Current

FT Reports Nearby Airports Forecast Forecast

AUW Reports Severe Weather Forecast Alerts Forecast

WST Reports Convection Segments Current

17



TABLE 6. RCMS APPLICATION OF WEATHER DATA

APPLICATION MODE OF OPERATION SOURCE OF DATA

Current

Configuration Eligibility Current CAB Ceiling and Visibility

Planned/Forecast Planning CAB Ceiling and Visibility

Configuration Eligibility /Forecast modified by weather
planning/forecast log

Wind Comment for

Fligibile Configurations Current LLWAS Center Field Wind

resulting in excessivc

crosswinds and tailwinds

for a runway in the

configuration

Wind Comment for Planning LLWAS Center Field Wind

Eligible Configurations /Forecast modified by weather
planning/forecast log,

resulting in excessive

crosswinds or tailwinds

for a runway in the

configuration

Weather Information for Current NWS computerized weather

RCMS Panels reports for ORD and nearby

airports

Triggered Advisories Current 3270 PC equipment by RCMS

generated readings

reaching preset
trigger values for wind,
ceiling, RVR, crosswind,

tailwind -- or -- any
change in CAB ceiling or

visibil) t

Weather Planning Log' Planning Manual entry

Weat her For ecast Lo), Forecast Manu; I entry or ;ut omat ic
viitry of planned weather

and ORI F7 reports

I
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570 VJTWR7T -jm - F

MASTER FORECAST
DATA DATA
BASE BASE

FOREGROUND BACKGROUND FORECAST
PROGRAMS PROGRAMS PROGRAMS

FORREAD

WRITE WRITE CURRENT WRITE WRITE

PC (EAD)FOREGROUND

DATA PROGRAMS)

WRITE FULL (ED
SCREEN DMM

FIGUwRE 2. RELAIJONS11f OF DATA BASES 'fO SOFTWARE P~ROGRAMS
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AT REMOTE
* TERMINAL

UCA

PLNNN

WFDB WFD

.AT

PLANIG IT

MATRDT/AS CIAO

CURN

5P.C

AFF

PLANNING DMN

FORECAST MODE DATA BASE

CURRENT MODE MASTER DATA BASE

SPLANNING MODE PERSONAL COMPUTER DATA BASE
* WRITE FULL SCREEN DATA BASE

SFORECAST MODE FORECAST MODE DATA BASE
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RX-WW -V VVV-. .1777-77"777"%pV . ~f

LOGON
BACKGROUND

DO YOU WANT TO CALL
RUN IN AUTOMATIC MODE? YES ASMDISC

(AFTER NEXT

IS THIS A NEW DAY?
YES NO

_I I

CALL GETMINS

INITIALIZATION CALL CLEAR 96
CLEAR STRUCTURE ORDIN

COMPUTE TIMENOW

CALL ASSSLNK7
CALL READM

CALL MODUP CALL BLD PLAN
(INITIAL LOOP) CALL TST PLAN (IF NEW PLAN)

CALL M LOOP
CALCULATE KT
CALL SETCURR
CALL ADD PLAN
CALL ELIG

CALL CMPMSG
CALL CURMSG
CALL GENO (IF NEW QUARTER-HOUR)
CALL GENA
CALL UPDATEM
CALL WFSD

CALL MODUP CALL WRITEM
AFTER WAIT FOR CALL ASSULK7

WAKE UP WAKE UP CALL INITOLD
CALL CALL IF NEW QUARTER HOUR, SET QTR-HR

COUNTER & CALL SETCUR

FIGURE 4. CURRENT BACKGROUND PROGRAM FLOWCHART
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PANEL DATA

1) NINETY SIX(96) QUARTER-HOURS

WITH CURRENT DATA RESOLVED
IN MASTER DATA BASE (WITHOUT

PLANNING DATA THE PLANNED OUTAGES).

ITEMS 1 TO 3 OCCUR;
a) START OF DAY
b) EVERY QUARTER HOUR

2) NINETY SIX(96) QUARTER-HOURS c) AFTER PLAN IS

OVERLAYED WITH PLANNING DATA-- SUBMITTED

SEE RESOLUTION OF CURRENT DATA d) AFTER A SIGNIFICANT

IN TABLE 4. CHANGE IN CURRENT
DATA

1i 121 314 15 16 17 18
3) NINE(9) QUARTER HOURS

(BEGINNING WITH THE CURRENT
QUARTER-HOUR) ARE TREATED BY
THEMSELVES.

(PROCESS CONTINUED ON FIGURE 5B.)

FIGURE 5A. (UARTER-FiOUR PROCESSING (1 of 2 Sheets)
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FOR CURRENT MODE

NINE (9) QUARTER-HOURS

1 1 41516171811

4) A "DO LOOP" EXAMINES CONFIGURATION ELIGIBILITY

FOR THE 9 QUARTER-HOURS
5) AN INELIGIBLE SELECTED CONFIGURATION IN THE ITEMS 4 & 5

9 QUARTER-HOURS GENERATES ALERT(S) -- EVERY CURRENT
UPDATE

PROBLEM(S) SHOULD BE RESOLVED USING THE

APPROPRIATE CONFIGURATION PANEL(S)

-OR-

FOR PLANNING MODE
NINE (9) QUARTER-HOURS

11 213141516 718191

6) A "DO LOOP" EXAMINES CONFIGURATION ELIGIBILITY

FOR THE 9 QUARTER-HOURS
7) AN INELIGIBLE SELECTED CONFIGURATION IN THE 9 OCCUR WHEN A PLAN

QUARTER-HOURS CAUSES THE SUBMITTED PLAN(S) IS SUBMITTEO

TO BE REJECTED. PREVIOUSLY ACCEPTED PLANS
ARE RETAINED.

4

FIGURE 5B. tUAR'I'ER-HOUR PROCESSING (2 of 2 sheets)
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APPENDIX A

RCMS LIBRARY

4.
4.

4.
A

S

5,

5,

5,

At

4

4

4

N

5,..

5-,

.5,.

4.

4.,
4.,

1

5,



FILE RCMSLIS MACLIB 32 VM/SP CONVERSATIONAL. MONITOR SYSTEM

LIPPDS
MAS00220

DCL i FELIG(96) LIKE ELTABLE STATIC EXTERNALi/*FPF3-ELIG INFO-9-11-86*/MAS08230
/ /

MAS00240

DCL I FORCAST STATIC EXTERNAL, /*FORECAST INFO -- 9-ii-86o/MA$00250
2 STARTQH FIXED BIN(15), /OSTART QTR HRE/MAS00260
2 MSG CHAR(79)i MAS00270

/ /
MAS00220

DCL I FSURF LIKE SURF STATIC EXTERNAL /0FPF7-SURF INFO-9-i6-B60/MA$00230
//

MAS00220

DCL f FRWYEQP LIKE RWYEQP STATIC EXTERNAL,/OFPFB-REQP INFO-9-16-86o/MAS00230
//

CAbOGOi

DCL f CADVIS. /*CAD VISIDILITIES -- 7-28-860/CABOGG20
2 DISPLAY(25) CHAR(6) INIT CAB0030

( )7'.,' 4,' 3',' 2-3/4',' 2-1/2',' 2-1/4', CAB0040
2',' 1-7/8',' 1-3/4'.' 1-5/9'°' t-1/2',' 1-3/8', CADOGO50

* 1-1/4',' 1-1/9,' 1'' 7/8,' 3/4',' 5/8', CABo060

1 1/2'.' 3/8',' 5/16',' 1/4',.' 3/16',' 1/9'. CABOO070
, 1/16'), CABDGOBO

2 VALUE(25) BIN FLOAT(21) INIT CARO0O90
36961., 21120., 15940., 14520.. 13200., 11880., CAB0GIeO

10560.. 9900., 9240., 8580., 7920., 7260., CA1400i

6600., 5940., 528., 4620.. 3960., 3300., CABO012O
2640.. 1980., 1650., 1320., 990., 660., CABO130
330.); CABOG140

/ /
JUNOOOi0

DCL MAXCNFG FIXED BIN(iS) INIT(62)i /*MAX * CONFIG IN CNFGRQ--7-14-860/JiJNOOO20
//

JUNOOO30

DCL RWYNAME(12) CHAR(3) /*RUNWAY NAMES -- 7-14-860/JUNO0040

INIT (' 4R', ' 4L', ' 9R', ' 9L', '14R', '14L', JUNO0050

'22R', '22L', '27R', '27L', '32R', '32L'); JUNG0060
/ /

RWYOOGO

DCL i RWYMIN (12) STATIC EXTERNAL,/*ARR MINS--10-85*/RWY00020

2 CATIII. /* CAT III */RWY00030
3 NONE, /0 NONE OTS */RWY00040

4 CEIL BIN FLOAT (21). RWY00050

4 VIS DIN FLOAT (21), RWY00060
2 CATII. /* CAT II */RWY00070

3 NONE, /0 NONE OTS o/RWYoOSe
4 CEIL DIN FLOAT (21), RWYO0090
4 VIS DIN FLOAT (2f), RWYGO080

3 RVRMID, /0 RVR MIDPOINT OTS RWYOGi O
4 CEIL BIN FLOAT (21), RUY0G028
4 VIS DIN FLOAT (21), RWY00e30

3 RVRMR.o /* RVR MIDPOINT & RVR ROLLOUT OTS 0/ RWY00I40
4 CEIL BIN FLOAT (21). RWYOOi5O

4 VIS DIN FLOAT (21), RWYOOi6e

3 IMI, /* INNER MARKER i OTS RWYOO17O

A-1
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FILE RCMSLIR MACLIB 92 VM/SP CONVERSATIONAL MONITOR SYSTEM

4 CEIL BIN FLOAT (21), RWYOO80
4 VIS BIN FLOAT (21), RWYGOi90

3 IM2. /0 INNER MARKER 2 OTS 0/ RWYOO200
4 CEIL BIN FLOAT (21), RWYO210
4 VIS BIN FLOAT (21), RWY00220

RWYO0230
2 CATI, /. CAT I */RWYOO4O

3 NONE, /* NONE 01$ */RWYOO250
4 CEIL BIN FLOAT (21), RWYOO260
4 VIS BIN FLOAT (21), RWYO0270

3 GS, /* GLIDE SLOPE OTS */RWYO0280
4 CEIL BIN FLOAT (21), RWYO0290
4 VIS BIN FLOAT (21), RWYO0300

3 TDZL, /* TOUCHDOWN ZONE tIGHTS OTS */RWYO031O
4 CEIL BIN FLOAT (21), RWY00320
4 VIS BIN FLOAT (21). RWYOO330

3 RCLS. /* RWY CENTERLINE LIGHTS OTS */RWY00340
4 CEIL BIN FLOAT (21), RWYO0350
4 VIS BIN FLOAT (21), RWYGO360

3 ALS. /* ALS OTS */RWYO0370
4 CEIL BIN FLOAT (21), RWY00380
4 VIS BIN FLOAT (21), RWYOO390

3 FLASHER. /* FLASHERS OTS */RWY0G400
4 CEIL BIN FLOAT (21), RWYO04O

4 VIS BIN FLOAT (21), RWO0420
3 Om, /* OUTER MARKER OTS */RWYOO430

4 CEIL BIN FLOAT (21), RWYOO440
4 VIS BIN FLOAT (21), RWYO0450

3 MM. /* MIDDLE MARKER OTS */RWY00460
4 CEIL BIN FLOAT (21), RWYO0470
4 VIS BIN FLOAT (21), RWYO0480

3 RVRTD, . /* RVR TOUCHDOWN OTS */RWYO0490
4 CEIL BIN FL.OAT (21), RWYO0500
4 VIS BIN FLOAT (21), RWYOO5io

RWYOO520
2 LOC, /* LOCALIZER */RWYG0530

3 NONE. /* NONE OTS w/RWYO0540
4 CEIL FIN FLOAT (21), RWYO0550
4 VIS BIN FLOAT (21), RWY00560

3 ALS, /* LOCALIZER & ALS OTS */RWY0O57G
4 CEIL BIN FLOAT (21), RWYOO5BO
4 VIS BIN FLOAT (21), RWY00590

RWYO0600
2 VOR, /* VOR */RWYGO61G

3 NONE, /* NONE OTS */RWYeO62e
4 CEIL BIN FLOAT (21), RWY00630
4 VIS BIN FLOAT (21), RWYOO640

3 ALE, /* VOR & ALS OTS */RWYG0650
4 CEIL BIN FLOAT (21), RWYO0660
4 VIE BIN FLOAT (21), RWYO0670

3 FLASHER, /* VOR & FLASHER OTS */RWY0680
4 CEIL BIN FLOAT (21), RWYO0690
4 VIS BIN FLOAT (21), RWYO0700

RWYOO710
2 NOD, /0 NON-DIRECTIONAL BEACON W/RWYOG720

A-2
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3 NONE, /* NONE OTS O/RWYO073O
4 CEIL BIN FLOAT (21), RWYO0740
4 VI$ BIN FLOAT (21), RWYOO750

3 RAIL, /0 RAIL OTS */RWYe076O
4 CEIL BIN FLOAT (21). RWY0770
4 VIZ BIN FLOAT (21), RWY00780

' 3 ALS. /* ALS OTS */RWY00790
4 CEIL BIN FLOAT (21), RWYOOBOe
4 VIS BIN FLOAT (21), RWY00810,

3 RADDME. /* RADAR DME OTS */RWYOOB20
4 CEIL BIN FLOAT (21), RWYOO830
4 VIS BIN FLOAT (21)1 RWYOOB40

/ /

MODOO28O

/* BLANK-NO PLAN, 'TEST'-PLAN IN TEST, 'PLAN'-PREVIOUSLY ACCEPTED PLN*/MOD0029O
OR PLAN FORCED BY USER */

DCL i PSTATUS STATIC EXTERNAL, /7-16-86*/MOD00300
2 ANYPLAN CHAR(4), MOD003i
2 CFLOG CHAR(4), MOD00320
2 WXLOG CHAR(4), MOD00320
2 CLSLOG CHAR(4), MOD00330
2 EQPLOG CHAR(4)i MOD00340

PLAG001

DCL I PLAN (96) STATIC EXTERNAL, /*PLANNED FLAGS -- -Oi-86*/PLA0GO20
' 2 WX, PLA00030

3 DIR BIN FLOAT(2i), PLAG0040
3 SPD BIN FLOAT(2i), PLA00050

3 CEIL BIN FLOAT(21), PLAO0060
3 VI$ BIN FLOAT(21), PLAO07

2 RUNWAY(12), PLAG0O89

3 TWRCLOS, PLAO0090
4 ARR CHAR(M), PLAGOiO

4 DEP CHAR,) PLAGO 10

3 SURF CHAR(5), PLA0e20

3 BRAK CHAR(5). PLAG030

3 LOC CHAR(t), PLAG040

3 GS CHAR(), PLAGet0e

3 CON CHAR(i), PLAO0i60

3 OM CHAR(), PLAG0170

3 N CHAR(M), PLAGGi90
3 Im CHAR(t). PLAOOi90

3 ALS kCHAR(l), PLA00200

3 FLASHER CHAR(M). PLA0021O
3 DME CHAR(i), PLAG0220

3 RVR CHAR.) /0 TOUCHDOWN RVR */PLAtG230

3 RVRMID CHARI), /*INDIVIDUAL RVR -- MID POINT */PLAOO240

3 RVRROLL CHAR(i), /*INDIVIDUAL RVR -- ROLL OUT */PLAOO250

3 HIRL CHAR(M), PLAG260

3 CL CHAR(i), PLAOG270

3 TDZ CHAR(l), PLA00280
//

APTOGIG

DCL I APTSTAT(96) STATIC EXTERNAL, /*AIRPORT STATUS -- 7-09-86*/APTOOO2G
2 ACTUAL, APT0O30

A'Ai°
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FILE RCMSLID MACLID 32 VM/SP CONVERSATIONAL MONITOR SYSTEM

3 DIR NIN FLOAT(2i) APT00040
3 SPD DIN FLOAT(21). APT8005O
3 CEIL DIN FLOAT(2i), APT90660
3 VIZ DIN FLOAT(2i), APT0070

2 RUNWAY(12), APTOGGSO
3 TURCLOS, APTOOO9',

4 ARR ~HAR(i), APT 00116
4 DEP tHAR (1), APTOi 1

3 SURF CHAR(S), APTOOI 20
3 BRAK CNAR(5), APTOGI 30

MAS 005 00
DCL i PEQUIP(96) STATIC.EXTERNAL. /*EQUIPMENT STATUS -- 7-03-860/ MASGOSiG

2 RUNWAY(12), MIASO 520
3 CATII CHAR(i1, /*Y-IN SERN-NOT AVAIL.' '-AVAILABI.Ea/MAS0GS3O
3 CATIII CHAR(S). /*Y-IN SERN-NOT AVAIL,' -AVAILAbLEO/MASO$540
3 LOC CHAR~i, MAS00550
3 GS CHARdi), MA590560
3 COM CHAR~i, MASOO570
3 OM CHARdi), MA.900580
3 MM CHARdi), MAS0059A
3 IM CHARdi), MAS006(
3 ALS CHARfl), MASG06i
3 FLASHER CHARdi). MAS0062 2
3 DME CHAR~i, MAS00630
3 RVR CHARdi), I' TOUCHDOWN RVR w/MAS00640
3 RVRMID CHAR~i), /*INDIVIDUAL RVR -- MID POINT */MAS00650
3 RVRROLL CHARCI), /*INDIVIDUAL RVR -- ROLL OUT */MAS00660
3 HIRL CHARti), MAS00670
3 CL CHARUi), MAS00660
3 TDZ CHARdI), MAS08690
3 CONVERT, MAS00700

4 CEILMIN BIN rLOAT(2i), MAS0071 0
4 VISMIN DIN FLOAT(2t). MAS00720

2 VOR CHARdi), MAS00730
2 MID-DME CHARIl), MAS00740
2 UPS(3) CHARdi), MAS00750
2 ENG(3) CHARdi), MA500760

STA00819
DCL i STATUS CONNECTED,/*AIRPORT STATUS -- LIKE APTSTAT -- 7-89-e6*/5TA00820

2 ACTUAL. STA00030
3 DIR DIN FLOAT(21). STAO40
3 SPD BIN FLOAT(2i ). STAGGOSO
3 CEIL DIN FLOAT(2i). STA00060
3 VIZ DIN FLOAT(21). STA00070

2 RUNWdAY(12), STAO090
3 TWRCLOS, STA00090

4 ARR CHAR~i). STAOOI 00
4 DEP CHARdi), STAWeI t

3 SURF CHAR(S), STA00I 20
3 DRAK CHAR(S). STA091 30

EQUGOOI 0
DCL I EQUIP CONNECTED. /*EQUIPMENT STATUS -- LIKE PEQUIP-- ?-03-06*/EQU$0028
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2 RUNWAY('12). EQU96030
3 CATII CMAR(l). /wYmIN SER.N-NOT AVAIL* '-AVAILA&LE*/EQU6#040
3 CATIZI CNAR(l), 16Y-IN SER.N-NOT AVAIL.' -AVAXLADI.E*/EQU**@0

*3 LOC CHAR(t). EQU00060
3 GS CHARCI). EQUO"70
3 CON CHAR(i), EQUOO09
3 ON4 CHAR(i), EQUOS096

3 RCHAR(i), EQUO0406
3 IN CHARCI), EQU061 10
3 ALS CHAR('0. FQUOOI 20
3 FLASHER CHAR(1i) EQUGOI 30
3 DNE CHARCI). EOUO1I40
3 RVR CHAR(l), I./ TOUCHDOWN RVR */EQUGOIse
3 RVRMID CHAR(l). /-INDIVIDUAL RVR -- MID POINT */EQUOO168
3 RVRROLL CHAR(l), /*INDIVIDUAL RVR -- ROLL OUT */EQU#GiG
3 NIRL CHAR4I), EQU**1 SO
3 CL CNARtf). EQIJO*190
3 TDZ CHARdl). EQUO8296
3 CONVERT, EQUOO210

4 CEILMIN DIN FLOAT(2i). EQUO8220
4 VISMIN DIN FLOAT(21). EQU00230

2 VOR CHARCi). EQU66248
2 MIDDNE CHARCi). EQ9J0250
2 UPS(3) CHARdi), EQU"268
2 ENG(3) CHARCi)i EQU46270

MA502920
DCL i CNFG CONNECTED, /*CONFIG INFO -- LIKE CONFIG(PF3) -- ?-14-86*/MASS2030

2 ACCTIME CHAR(4), ./*ACCEPT TIME OF CONFIG CHANGE */MAS@2040
2 CONFIND FIXED DINdIS). /OCQNFIG NUN FOR QTR HRP? HAS02050
2 FORCE CHAMdi). /*FORCED CONFIG CHANGE Y-YES.MaNOO/ MAS92068

2 REASON.,/ 'ONO AND '-YESD/ MAS02670
3 NOISE CHAR'dI). MAS02080
3 RHAINT CHARW.) MAS02090
3 STAFF CHARdI), MAS02106
3 DEMAND CHARCi), MAS02I110
3 OTHER CHARdi), MAS02I 20

2 MID.13R CHAR(i)j /*MIDWAY FLAG -- 5-29054/ MAS02130

MAS02I 40

DCL i ELIGIS CONNECTED,/vELIGI3 INFO--LIKE ELTABLE(PF3) -- ?-14-86*/MAS#2i5$
2 PM..TIME CHAR(4). /*I '-NO CHANGE, ELSE USE TIME*/ MAS62169

2 ELIG, MASOVI70
3 CNT FIXED DINCi5), NASS2I SO
3 ID 9[T(8O). MAS021 90

2 NOTELIG. MA502200
3 WX DIT(S0). MAS02210
3 RN'rCLOS DIT(GO). MAS02220
3 SRFRRAK RIT(D0). MAS62230

2 WINDCND RIT(80). MAS82240

2 RhIYRNK(12) CHAR(28)j MAS02250

MA/12

DCL I MPANEL STATIC EXTERNAL, /%PF2 -- MASTER PANEL -- 7-03-66s/ MA501230

2 NOTEPAD(3) CHAR(30). /*FOR USER GENERATED NoTFs 6 MASS1240 START OF

MASTER DATA

BAS F
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2 ACTWX," /*ACTUAL WEATHER -- FOR TRIGGERS*/ MASO1250
3 DIR CHAR(3), /*VIA LLWAS*/ MASe12tD
3 SPD CHAR(2). /*VIA LLWASO/ MASS12?0
3 CEIL CHAR(B), /*VIA CEILOMETER -- AAANNNNNN/ MAS$12e

2 RWYMSG(12) CHAR(79). /*COMPOSITE RWY MSGu/ MASG.29(
2 MSG CHAR(79)j At 3e0
/*REST OF PF2 DATA IS TAKEN FROM OTHER PANELS*/ MAS0131G
/*PF3 -- CONFIG, ELIGIS */ MASOi320
/*PF5 -- 1EAND*/ MASO330
/wPF6 -- WEATHER -- CURRENT, FORFCAST./ MAS01340
/vPF8 -- MIDIMA CEILING, VISIBILITY, RVR*/ HAS01350
/*NOTE -- MIND DIRECTION -- SCREEN PGMS CONVERT IT TO 2 CHAR*/i, 01360

MASO1430
DCL I CONFIG(96) STATIC EXTERNAL. /*PF3 -- CONFIG INFO -- 7-G3-B6*/MASO 440

2 ACCTIME CHAR(4). /*ACCEPT TIME OF CONFIG CHANGF W/MASG 450
2 CONFIND FIXED IN(15), /.CONFIG MUM FOR QTR HRv/ MASOi460
2 FORCE CHAR(i), /mFORCED CONFIG CHANGE Y-YES.N-NOO/ MASOA470
2 REASON. '- -NO AND '*'-YES*/ MA96A480

3 NOISE CHAR(i), MASOi49(
3 RMAINT CHAR(i), MASOi50O
3 STAFF CHAR(l), MASe15i
3 DEMAND CHAR(t), MASe1520
3 OTHER CHAR(I), MAS01530

2 MID-13R CHAR(i); /*MIDWAY FLAG -- 5-20-85/ MASOt54e

MA50 I550
DCL i ELTABLE(9) STATIC EXTERNAL, /*PF3 -- ELIGIB INFO -- 7-03-860/ MAS0iS60

2 PW_TIME CHAR(4), /6' '-NO CHANGE, ELSE USE TIME*/ MAS61570
2 ELIG, MASei5RO

3 CNT FIXED DIN(i5), MASe1590
3 ID BIT(6e), MASO 600

2 NOTELIG, MASG1610
3 WX DIT(Ge), MAS01620
3 RWYCLOS DIT(6O), MASI630
3 SRFBRAK BIT(e), MASI 640

2 WINDCND BIT(B4), MASOi650
2 RWYRMK(12) CHAR(26); MASei660

MASe0670
DCL I MESSAGE STATIC EXTERNAL, /*PF4 -- MESSAGE PANEL -- 5-18-850/ MAS0i68G

2 ATADV. MAS91690
3 COUNT BIN FLOAT(21). MASe1770
3 TADLE(24) CHAR(79). MASI 171

2 CADADV, MASO1720
3 COUNT DIN FLOAT(21), MASe1730
3 TABLE(20) CHAR(79), MAS01740

2 CURRENT, MASe1750
3 COUNT DIN FLOAT(2i), MAS01760
3 TABLE(60) CHAR(79). MAS01770

2 MSG CHAR(79)1 MASGI780

MASO1790
DCL I DEMAND STATIC EXTERNAL, /*PF5 -- DEMAND PANEL -- 7-03-86/ MASOIBO

2 TABLE(14). MASGISIO

A-6
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FILE RCMSLIB MACLID 32 VM/SP CONVERSATIONAL MONITOR SYSTEM

3 TIME. MASOIS20
4 START CHAR(4), MASGO 30
4 END CHAR(4), MASOI e4e

3 ARR, MASOI 850
4 TOTAL CHAR(3), MASOi 860
4 KUD3S(3) CHAR(2). MASGi 870
4 CGT(3) CHAR(2). MASOi 890
4 PLANO(3) CHAR(2). MASOI 890
4 FARMM(3) CHAR(2), MASSI1900

3 DEP. MAsoi 910
4 TOTAL CHAR(3), MAsoi 920
4 NORTH CHAR(2), MASGI 930
4 EAST CHAR(2), MASOi 940
4 SOUTH CHAR(2), MASGI1950
4 WEST CHAR(2), MASOI 960

2 MSG CHAR(79)i MAS0I970

MASGi 980
DCL i WEATHER STATIC EXTERNAL, /*PF6 -- WEATHER PANEL -- 7-03-86.1 MAS01990

2 CURRENT, MAS02000
3 TIME CHAR(4), MAS92OI10
3 SKY CHAR(2), MAS02020
3 CEIL(3) CHAR(S). MAS02030
3 VIS CHAR(iO), MAS02040
3 ATMOS CHAR( 12), MAS02050
3 BARON CHAR(3), MAS02060
3 TEMP CHAR(3), MAS02070
3 DEW CHAR(3), MAS02080
3 MND, /*SCREEN PGM CONVERTS DIR TO 2 CHAR*/MAS02090
4 DIR CHAR(3), A020
4 SPD CHAR(2), MAS02I10O

3 ALTIM CHAR(A). MAS021 29
3 OTHER CHAR(12), MAS021 30

2 CWX CHAR(79), MAS021 40
2 FORCAST, /*LIKE WEATHER.CURRENT*/ MAS0215G

3 TIME CHAR4, MAS021 60
3 SKY CHAR(2), MAS02i 70
3 CEIL(3) CHAR(91. MAS021 80
3 yES CHAR.:i0). MAS021 90
3 ATMOS CHAR(12). MAS02200
3 BAROM CHAR(3), MAS02210
3 TEMP CNAR(3). MAS02220
3 DEW CHAR(3), MAS02230
3 MIND, /*SCREEN PGM CONVERTS DIR TO 2 CHARO/MAS02240

4 DIR CHAR(3), MAS82250
4 SPD CHAR(2), MAS02260

3 ALTIM CHAR(4), MAS02270
3 OTHER CHARCI2), MAS02280

2 FUX CHAR(60). MAS02290
'2CAD. MAS02300

3 Vis CHAR(6), /*IN MILES*/ HAS02310
3 CElL CHAR(5), MAS02320

2 PW-CHANGE(3, /*PLANNED WX CHANCE */MAS02330
3 TIME CHAR(4), MAS02340
3 NAME CHAR(4), /aCEXL, vis. WIND O/MAS02350

AA-
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FILE RCMSLI9 MACLID 82 VM/SP CONVERSATIONAL MONITOR SYSTEM

*3 VALUE CNAR(6). IONOTE -- WIND SPD/DIR -4 CNARO/1MAS02360
2 MSG CHAR(79), MAS02370

MAS02 380

DCL I ADDWX STATIC EXTERNAL, /*PF6 -- ADDED WX PANEL -- 7-03-960/MAS02390
2 RWY(12). MAS02406

3 RVR(3) CHAR(4), MA50209
2 DAS.ORD CHAR(4), MAS02420

*2 DAS..MXD CNAR(4), MAS02419
2 MSG CHAR79), MAS02440

DC iSUF TAICEXTrERNAL, /*PF7 -- RWY COND PANEL -- 7-03-86*/ MAS02460

2 RUNWAY(13), /*RUNWAY(i3) a ALLN/ MATO.'470
3 ARR CMARDi), MASC'2490
3 DEP CHAR~i), MASC AVO
3 SURF CHAR(5), MAS02500
3 BRAK CHAR(5), MAS025iO0
3 REMARKS CHAR(40), MAS02520

2 SURFMSG(36) CHAR(79), MASO'530
2 MSG CHAR(79)i MAS,.. 4)

MAS02550

DCL i TAXIWAY STATIC EXTERNAL, /*PF7S - TAXIWAY PANEL -- 7-03-66/ MAS(.2560
2 ZONE(37), MASK.. 570

3 TWY CHAR(2e', MAS02584)

3 SURF CHAR(5), MASe2590
3 BRAK CHAR(5), MAS02600
3 REMARKS CHAR(36), ?5AS0265 0

2 NOTAM(25) CHAR(49). MAS02620
2 MSSG CHAR(7,b, MAS02630

MAS02640

DCL i RWYEQP STATIC EXTERNAL, /*PF8 - EQUIP PANEL -- 7-03-86u/MA5G2650
2 RUNWAY(12), MAS02660

3 CATII CHAR(S ). /OY-IN SER.N-NOT AVAIL,' -AVAILABLEO/MAS02676
3 CATIII CHAR(S), /*Y-IN SERNaNOT AVAIL.' '.AVArLABLEO/MAS02680
3 LOC CHARdi), MASG2690
3 GS CHAR(l), MAS02700

3 COM CHAR(S), MA 02710
3 ON CHAR,T), 11AS02720

3 MM CHAR(S), MAS02730
3 IN CHAR(S), MAS02740

3 ALS CHAR(S), MASG2730
3 FLASHER CHAR(S), MAS02760
3 DME CHAR(S), MAS02770

3 RVR CHAR(S),' / - TOUCHDOWN RVR */l4ASe2780
3 RVRMID CHAR(i), /-INDIVIDUAL RVR K- ID POINT */MAS02790

3 RVRROLL CHAR(S), /*INDIVIDUAL RVR -- ROIL OUT o/MAS62800
3 HIRL CHAR(S), MAS02SS 0

3 CL CHARSl), MAS02820
3 TDZ CHAR.S), MAS02838

3 CEILMIN CHAR(4). MA502840

3 VISMIN CHAR(6), MAS02850

3 RVRMIN CHAR(4), MASe2860
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2 VOR CHAR(l). MAS82970
2 MIDDME CHARCi). MAS02980
2 UPS(3) CHAR(l), MAS92990

2 ENG(3) CHAR(t), MAS02900

*2 EQPMSG(60) CHAR(79), MAS929tO
2 MSG CHAR(79)i MAS92920

MAS02930

DCL i TRIG STATIC EXTERtNAL, /*PF9 -- TRIGGERS -- 7-e3-B6*/ MAS02940
2 CRSS. MAS02950

3 ARR CHAR(2). MAS02960
3 DEP CI4AR(2). MAS02970

2 TAIL, MASO9e

3 ARR CHAR(2). MAS02990

3 DEP CHAR(2), MAS03000
2 MSGTIME. MASO3010

3 COPOTS CHAR(3). MAS03820

3 EQPRTS CHAR(3). MAS63030
3 RWYOTS CHAR(3). MAS83040

3 RWYRTS CHAR(3). MAS83050
3 NOISE CHAR(3), MA503060

RMAINT CHAR(3), MAS83080
3 STAFF CMAR(3). HAS03080
3 DEMAND CNAR(3), MS39
3 OTHER CHAR(3), MAS031G00

2 AT-VAL, MASO3liG1
3 TOTDMD CHAR(3), MASO3I 20
3 ARRDMD CHAR(3), MAS031 30

* 3 DEPDMD ,~CHAR(3), MAS031 40

3 WIND, /*SCREEN PGM CONVERTS DIR TO 2 CHAR*/MAS03iSO
4 DIR CHAR(3), MAS031 60
4 SPD CHAR(2), MAS031 70

3 CElL CHAR(5), MAS031 SO
3 RVR CHAR(4), MAS83S 90

2 AT-.FLG. 1w' NOT TRIGGERED & '*'TRIGGERED*/ MAS03200
3 TOTDMD CHAR(S, MIAS03210

.- 3 ARRDMD CHAR(i), MASS3220

3 DEPDMD CHARMt, MAS03230

p3 WIND CHARMS, MAS03240
3 CElL CHAR(i), MAS03250

3 RVR CHAR(i). MAS03260
2 CAR-VAL, /*LIKE PARAM.AT-VAL*/ MAS032?0

3 TOTDMD CHARC3), MAS93280

3 ARRDMD CHAR(3), MAS03290
3 DEPDMD CHAR(3), MAS0330

3 WIND, /wSCREEN PGM CONVERTS DIR TO 2 CMAR*/MAS03310
4 DIR CHAR(3), MAS03320

4 SPD CHAR(2), hAS03330

3 CEIL CHAR(5). MAS03349
3 RVR CHAR(4), MAS03350

2 CABFLG, /*LIKE PARAM.AT-FLG-- '-NOT TRIG & .- TRIG*/11AS03360

3 TOTDMD CHAR(i). MAS93370

3 ARRDMD CHARtS). MAS03380

3 DEPDIID CHAR(i), MAS03390

3 WIND CHAR(S). MAS03400

-A-

-512 %::



FILE RCASLI9 MOCLIN 32 VM/SP CONVERSATIONAL MONITO)R SYSTEM

3 EI CNAR(t), MqAS03410e
3 RVR CHARUl. ,iASe6:?v

2 MSG. CHARt79). MASO Ale

/DCL I *CFLOG STATIC'UXTERNAL, /.PF9 --COMFIG PLAN LOG 7-36aMAS:3440

2 COFIND96) IXE BINiS). /*CNFIGINDE/olA:0346e

2 MS CHM79),MAS6 3476

IDCL I WXLOG S7ATIC EXTERNAL, /oPF9 -- WX PLANI LOL -- 0~-3-06 * 'MAS03496
2 TABLEii6), MAS 3950

3 START CH"A(4) /*START TIME %/%Aso 3 &6
3 END CHAR(4), /*END TIMEa/M 01

* 3 CEXL cNARSt (3S3~1
3 VIZ CNAR(6),MA03t
3 Dift CHAA(3). ImSCREEN PGM CONVFRTS IT TO 2 CHAAhm/MAS63 50
3 VEL C*4AR(2), %Af6356
3 REMARKS CNAR(25), MAS43570
3 USER CHAR3, MASO 3589
3 ACCTIME CHAR(4). MA103590

2 MISG CHAR(79)j MAS$360e

DCL i CLSLOG STATIC EXTERNAL, /*PF9 -- WY CLOSUF.E LOG. 7-03 E16MAL03620
2 TADLE(f6), MA :03630

3 RUY CHAR(3). MAJ03646
3 ARR CNAR(i), MAS03650
3 PEP CNAR(I). MA 03440
3 CLSTIME CHAR(4). MA;036.70
3 OPNT I HE CHAR(4), MAS0 3600
3 SURF CHAR(I , MAS0369e
3 BRAK CHARC5), MA5SC370

-- 3 REMARKS CNAR(9)L M.4 417i

3 USER CHAR3) MASO 3720
3 ACCTXME CHAR(4), MAS03736

2 MSG CHAR(79), MA T ()3 74e

DCL f EOPLOG STATIC EXTERNAL, /sPF9 (QUIP PLAN (LOG- 7-03 96% MAS'376ft
2 TAPLE(31), mASO3 770

3 RWY CHAR3II. MASO 1700
3 EQUIPMENdT ('AR4,'MS3
3 OTS CNAR(4, MAS03800
3 RTS CHAR (4 ), MAS0360
3 REMARKS CHAR(3O, "^S0 3820
3 USER CMAR(3), M U 38 Jo
3 ACCTI1IE CMAR(4). 04AS Js ( @

*2 MISG CHAPU9), MAS030SO

DC'- I PCSTAT STATIC EXTERNAL, /*PC EQUIP $,tATQjS PAs4ft 09 06* P 0020
2 RUNWAY(i2). 4- SET Pr P( uSE$- PL 0030

*3 CATII CMA*'Ii, /*Y-IN SERNwNOT *AIL -AV41LAbF6pf1')0#40
3 CATYIr CHAR(i), /aymIN SERNM-MOI AVAIL *AVAILABLE*/PC-A90*



FILE RCMSLID MACLIP 92 VN/SP CONVERSATIONAL M4ONITOR SYSTEM P

I LOC CHANR(a) PCS00S6O
3 GS CHAR(7), PCS00070
3 LON1 CHAR(l ), /uLON CON *ON */PCS888SO

3 on CHAR(l). PCS9e,90

3 M CHARCi), PCS8810

3 IN CNAR(l). PCSeot to
3 ALS CHAR(l), PCS@0I 20

3 FLASHER CHAR.1), PCSOOi 30
3 DME CHARtI). PCS00I 40

3 R-READ(3) CHAR(6). /*RVA READINGS -- TD. MID, ROLL */PCSOOIso
3 RYR CHARCI). /a TOUCMDOWN RVR OIPCSOO160
3 RVRMID C"4AR(l), /uINDIVIDUAL RVR -- MID POINT ./PCSOOI70
3 RVRROLL CHAR(i ), /UINDIVIDUAL RVR - ROLL OUT */Pcs$Oeto

3 HIRI CHAR(l). PCS@01 90

2 MIDWAY, PCS00200

3 FLG-ILS CHARCi), PCS00210
3 FLG6LOC CHARCi). PCS0220
3 FLG-NDB CHAR(i), PCS00230

3 FL-31L CHAR(l), PCS$0240
3 FLG-22L CHARti). PCS80250

1 FLG-13R CHAR(i), PCS00260

3 FLG_4R CHAR(l). PCS00270

2 MIND. PCS00260

3 DIR CHAR(3). /*SCREEN PGM CONVERTS TO 2 CHAR a/ PCS60290
3 spo CHAR(2), PCS90300

2 GUST CHAR(2). PCSOO3ie

2 MID.DMC CHAR(l), PCS00320

2 VOR-4R CHAR%). PCS80330

2 DAT-ORD CHAR(4), PCS00340

2 DAS.NID CHAR(4), PCS00350

2 CAT-14ft CHAR(1O). /mi4R - CAT II/Ill READINGS a/ PCS00360
2 CAT-i4L CHAR(10). /*14L -- CAT 1I/I11 READINGS w/ PCSO0370

2 CEIL(') CHAR(S). /*CFILONETER -- AAANNNNN o/ PCS08360

2 UPS(3) CHARdi), PCS00390

CNG(3) CHARdI). PCS08400
SMSG. CHAR(79). PCS804 O

MASb4240
DCL qPLNSTAT STATIC EXTERNAL. /*PLAN STATUS -- 7-03-S8in/MAS64250

2 RUNWA'(42). /*CLOSURE & EOP STATUS */MAS04260

.J &RR CHAR(l), MAS@4270
3 DIP CHARdl). MAS64290
3 LOC CHAR(i), MAS@4296

3 Gs CHARdi). MA504300
3 CON CHAR(l1, MAS@43i0
3 ON CHARdI). NAS04320
3 M CHARi), MAS#4330
i IM CHAPd)). NA504340
3 ALS CHAR1i). MAS04350

3 FLASHER CHAR))), MAS04360
3 DME CHAR(i). NAS#4370
3 RVh CHARd I? /a TOUCHDOWN RVR a/mAS643IO

I RVRMID CHAP (i /*INDIVIDUAL RVR - MID POINT w/MA504390
3 &IV&ROLI CWAi'It /*INIIDUAL AVk ROLL OU7 a/MA504400

I HIRL CH4AP" H AS441 0



F ILE RCKSLID MACLID 82 VM/SP CONVERSATIONAL MONITOR SYSTEM PA

3 CL CNAR44). MA104420
3 ToR CHAA(I). MAS0443*

'A- MAS04440
DCL DAYLZTI CNAR(3) STATIC IXTCRMALi/fDAYLITE SAVINGS TIME--YlSMOO/MA1@4430

DCI. I CNFGft(&2) STATIC EXTERNAL, /OFAATC DEFINITION -- 7-44-40/ CNP"20
2 1D 917(24). /0 12 ANM $ITS 4 42 DEP $ITS W/ CNF430
2 FLOM..INDX FIXED SICS. /a I-A 2-AD 3-3 4-DC 5-C G/ CW"04*
2 2FLOW CHAN(2), /a A, As, 9. KC. C /cNF"45,
2 MR (4) CHARM)~ Cw0: 6
2 DCP(4) CHARM). CNFo470

f.2 VrR-CAP(3) CHAR13). /wVFR CAPACITY 1-TOT 2-ARR 3-DEPO/ CNP06 (S1
2 IF*-.CAP43) CHAR L3) , /*IF* CAPACITY IsTOT 2-ARR 30DEPO/ CMWO009@ N) J

ARE69OIO MASTIER
DCL I AREAUX STATIC EXTERNAL. /*PF&A -- AREA WX PANEL -- 2-11-970/ AgE"820

2 DATA(21) CHAR(79). ARE"030 DATA BASE
*2 PIG CHAR(79)a ARE#0040

A-1



APPENDIX B

APPLICATION OF SENSOR DATA TO RCMS LOGIC
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RCMS LOGIC APPLICATION

CURRENT DATA

ALSF-2 (14R only)

ALSF/SSALR switch System selection
Light switch Switch on or off (OTS)
Flasher switch Switch on or off (OTS)

ALSF-I (14L only)

Light switch Switch on or off (OTS)

Flasher switch Switch on or off (OTS)

SALSR (27L, 32R& 32L)

SALSR switch Switch on or off (OTS)
SFL switch Switch on or off (OTS)
4L SALSR being replaced with

Lion Lighting System

MALSR (4R. 9R, 9L, 22R, 22L, 27R)

MALSR switch Switch on or off (OTS)
Flasher switch on 4R, 9L, 22R, 27R only Switch on or off (OTS)
9R & 22L follow brightness
22L will have flasher switch eventually

B-I



RCMS LOGIC APPLICATION

CURRENT DATA

LOC (all runways)

Main System on (primary channel)

Standby System on (secondary channel)

Abnormal-off No failure
steady Failure
flashing (TI equipment) Out-of-service for maintenance

Trans 1 Transmitter on or off (Both
transmitters required for

Trans 2 CAT III operations)

Alarm Failure

IM (14R & 14L only) Switch on or off (OTS)

MM (all runways except 4L)

14R, 14L, 27L, 32R are monitored Switch on or off (OTS)

OM (all runways)

14R & 14L are monitored Switch on or off (OTS)

LOM/NDB (14R & 14L Monitored) Switch on or off (OTS)

A

a
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RCMS LOGIC APPLICATION

CURRENT DATA

GS (all runways except 4L)

Main System on (primary channel)

Standby System on (secondary channel)

Abnormal-off No failure
steady Failure
flashing (TI equipment)

Out-of-service (OTS) for maintenance

Trans 1 Switch on or off (OTS)

Trans 2 Switch on or off (OTS)

DME (9R, 14R, 14L, 32L, 27L)

Normal Switch on or off (OTS)

DME failure if associated localizer
is on

DME Midfield (Wilcox model) Switch on or off (OTS)

VOR Switch on or off (OTS)

Manual Panel (14R & 14L)

CAT II and CAT III after completing checklist, user may enter 'Y'
into CAT II or CAT III for 14R or 14L

a. lIIS e. CAT II i. ALS EG
b. RVR f. CAT III J. City EG
C. Other 14 up g. City lights
d. IM h. Equipment EG

k*i:I' 'ni t ( 14R)

C:A7 II & CAT III light on or off indicates
nval lability

:', Ii ,' r ri jt e d Po ,r .Sources

P J,(#., m nniftorod , 4' C; If off, then sy:stem ha- I)'
mnlnite! f operittion



RCMS LOGIC APPLICATION

CURRENT DATA

DASE (Chicago O'Hare and Midway)

Al - A7
Bl - B7 Numeric values for altimeter setting
Al - A7 Numeric values for altimeter setting
BI - B7 Numeric values for altimeter setting

LLWAS (Centerfield Wind)

Wind direction Numeric value - degrees displayed on PF-1

Wind velocity Numeric value - knots displayed on PF-l

Gust value Numeric value - knots

No crosswind advisory messages are generated if the wind is gusting.

Ceilometer (Two field units)

Cloud height conditions & ceiling 18 bits of data for the 2 ceilometers

(Scattered, broken, or overcast)

B-
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RCMS LOGIC APPLICATION

CURRENT DATA

Midway Light Panel

ILS Not presently used

LOC Not presently used

NBD Not presently used

31L Not presently used :%

22L Not presently used

13R If light is on, 13R operations
affect departures on 22L & 27L

4R Not presently used

Engine Generator

Eng 1 (14R Engine) Required for CAT II and CAT III,

Eng 2 (14R Engine) Required for CAT II and CAT III

Eng 3 (ASR-7 Engine) Required for CAT II and CAT III

High Intensity Runway Lights (runway edge lights)

9R, 9L, 14R, 14L, 27R, 27L, 32R, 32L Switch on or off (OTS) depending on
monitored by RVR the brightness level

4R, 4L, 22R, 22L are not monitored

Touchdown RVR

9R, 9L, 14R, 14L, 27R, 27L, 32R, 32L Readings of RVR, HIRL, Daylight,

and status bit

4R, 4L, 22R, 22L are not monitored

Mid RVR

14R and 14L
Readings of RVR, HIRL, Daylight,

and status bit

R-5



APPENDIX C

FOREGROUND PROGRAM DOCUMENTATION



MISCELLANEOUS
INITIALIZATION SET CERTAIN DATA ITEMS TO INITIAL VALUES

SET FLAGS, ETC.

CALL ASSLNK 7
READ RECORDS APPROPRIATE TO THE GIVEN PANIEL

READ CALL ASSULK 7
MOB

SET UP DATA AREAS FOR PROCESSING MDB RECORDS
a COUNT MESSAGES IN CERTAIN RECORDS FOR LOOP CONTROL

"YES

H~ ;iJRE~ ;-1 GE ERIC SE N PR RAI F O C A T (1 f 2 Sh t )

N -

PF2 A UEDN
PRVOUL N AA-NE

THSEXCTp,

OFTHEPOGRAM "YES

02. ~ .2.. .



IF YES SET
PFI THRU LEAVE

PF10 "YES"

NO

PROCESS
RECALL IF YES RECALL
FCT PF11 OF PREVIOUS

DATA

DATA IF NO SCROLL IF NO

ENTER PF12 ENTER

YES YES NO

CHECKFOR PROCESS

ERRORSIN SCROLL COUNTS

INPUT DATA AND POINTERS
FOR DISPLAY

ARE SET ERROR
YES FLAGS &

THERE
ERRORS H14r.HLIGNTS

? FOR DISPLAY

No

RESOLVE
UPDATE
MOB

SIGNAL THE
BACKGROUND

TO EXECUTE

PERFORM
POST UPDATE
CLEAN-UP

64
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F R, F , JMi DUO A VM/SP CONVERSATIONAL MONITOR SYSTEM

tLMRLE-, LANGUAGE PROGRAMS LSED IN THE FOREGROUND USER PROGRAMS

AREDCM, TEST MASTD DATA ON CMS? TO SEE IF IT NEEDS Ti BE REORGANIZED
.4XMFRS( ERASE CITY DATA FILE IN USER CITY (ERASE CITY DATA D)
ASMFrSF ERASE OLD FORECAST WORK FILES IN CMSO (FILE FWRK & FILE FCAST)
AsmF kSk ERASE OtL[) k ORG FILE IN CMS7 - USED WHEN REORGANIZING MASTDB DATA
AVMFWPK COPY FWRK DATA C TO ORDDATA DATA B (NOTE THIS PGM OBSOLETE)
A hMFENs EXECUTE FNF F XF L (RENAME FILE FCAST C FILE FWRK C)
ACMTWPR MOVE k FWRK - USED IN FORECAST (NOTF THIS PGM NEEDS MODIFICATION)
AcNF$NA EXECUTE NRENA EXVC - USED IN REORGANIZING MASTDFI DATA
AN:SiNWI LINK TO CMS2 WRITE FJLL SCREEN DATA (ACC 198 C)

' Nk i I NK T0 CMS? MASTER DATA ASE (ACC 197 P)
A 1 NV LINK T0 CMSH FORECAST FILES (AC:C 98 C)
A,% NNf I INK l (T( IT T USER ((MSI5) (ACC 199 D)
,V NVS t INK TO Fi),F CAST FTLFS IN USER FRIC (CMSR) (ACC 197 B)

t INK TO f MS' IWTS DATA) FOR THE WFS FGM (ACC 0 
] 

0 W)
i i UNI INK R i L 7 & PE T 198

K?7 LiN INK -FE. P , & D T 197

IL ,N INK F L C & DEr 198
J.. L INWNK f. , h & L;FT 199

'11N 1 1 w & DE T 200
4 . jL C,, ' , H F E'N F, kI(FS',ING F7R(,RAN . TO HAND F ERRORS

.1,, ,+N) 4 N A !At A Mi 7TA,TF TO Ct.JRRFNT 8A(KGROIIND TO WAKE IT FP
*,A - f N; A . A ME .T . TAK C jF ((R C,, _' T RA( GROUNLJND T(i WAKE IT L

SN[, A -; F A M[ " 2A, T r CLUFRENT PACKGROUND TO WAKE IT UP
, I - A wA t ,IF ' IMMlNI F 14 I SE fOND, 'WAKE iF" +O 03)

S*A . ) .NE, F IF 10 ,F-OND" WAKF(Jf +0O0 10)
+T.i ; +''+ IK.. MA T( Ft AjIT J FANFI (F' i )

w - . O '! 1 , w Tfl w 'ITF A MS , ANYWHERE ON THE SCREEN

I-



1 10 1, F F . 1 lif F'' F .l, It 1 4, ;' 1-

1 i1 iTF ''IL i fI ji, I1 9vl I2IIk,, II'T

ri) r 11~ 1 I f I ti-,n i)N F I F nt 1 1, 1, ij9

.1 ~ N I TI [Al FI, A lN .ZN M-lj FfI,,M I' U

f) R IOR (,A T 1'N i.N I Ft'.FA jllfF F ~ i'it [ I

I f 'FAfI Ao'li F IdLUC) Idi NrF Fm!
I S TA F Vic 1. pAN I - 01F.- ;"i JI ti 6 -1 t I I N I "

F i-I A' 1 AN F I AlitM I. UIw 9 9(K~ k ~ i ~ I O b IN 1. Ffj I

* . ,F EFAL'f FANfIF FlROG'RAM KIpdwi I 1.111 F l 'LIM N I I 5,NN1III.

N IN.IbIl' ;I E' A f,-R IVeAF IF WA I M II MrI IMS IlfFFF I.I I fd f-.I m 1N

I AL CH Ii L L IRk- I ViAF R'FNW;f M IJNI MA F 1iF F 1,1' FiI,. I i lldt
W, 04 1FF 1Y A A 11(IfF IAS ,~ IF F~ I f f Kim 114 iA5iTf k; DAlA IAI) F

* NET l MFJL' -A)vI FPROGRAM -MrfST771f% P ANEL -
I (Jj NT rtiI,T F ANf I fRfLILF-AM - (FNL Fn1 I(IN! f A11 F

l- If. 'F, Of FN F NuDf ANEf F F'f1: 1i, M M TE C AG fI FANI I
k4*F iR14 NTI MCIAI, I)ANI F f'f-:F0IGKA M - E 1F- ANG D FAN[ I

AFFFF iN T MOT'!- F ANf F PR'! F'.AM -WIE AIFFER FA*N! L

*1k fi IFR M NI FAN! F FF.iiFAM -- RIFWAT (00111T111942 F 09fF L

ft it1FNr TM~imD PANVIl FROF'RAM -F:FJNWA fEQFI I PME N F FANV F

[If FI-[NT NUDE I ANEL fIkOGAM I0 P(I-GE k' VAI LIE f ANI I.

.£C Ft iI-F'FN I MODE ANFI IPROFFRAM -TAX LWAY/NF)M P'ANEL. 1-OP 1 f 9

* ,I Rfd N T M( F FAMEN I F-0IG RA M F A N NINGCS/ -) FJ C iANSI M LFIF) Tf r

HF F F AD At F THE' REFIR'DST IN THE MA.UUTEE DATA EAST'

K'w F A b THfE I if FFR I- NCfREEN DATA FIt F

E FIRGAN IF THE. MASTER DATA EtASE
EL OF[ YE I lU[ MAS 'FU DATA DASE

*I1flIl' IS THE MA IN * LOOP (IOF THE FOREUGROF ND F E FFGFFTAA

I T TAP- FS. I HfE A~'FOFF<I ATE PANEL PROGRAM I N -1S'f ONTO TO A f I F'

OFJIJFEST F OK A P ANEL-
1, FF!- A 1fF SIEM ITS' A 0LFNWA'I EOFF I EMC NiIF f AN fI RON 1 FF1

FOREC-AST MODE TO THE CUFRRENT MODE .
* I(jL.F AM Tff 1 LOOkMIITS A RUNWAY COND 111 (FOS F'LAN U OIM THFE

F RAN!; MFFTF TO TEF (l FR-EN F MODE.
i (9 (j-AM IfHAI l 5IFFMI IS A WEF AFL PL RFAN F TL(M IC[if

:i-f' ,. TOI NtTFOl THE FFII(NT MODE.

wF If I -I i N U WFF Tf Ftl I F 5FFE-IN DIFAA E FI F 115f!' 1 (fI IFL- I)FN(.

C- 4
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- - ~.*.- -.-. ~- - ~.~.F ~~!~~ vt-' 7~ 107 1116J 'li WIIRI q R!W '.r'qrW~~ - -~'. ~ Ir~~r4 ~W

L ikl(. '.!L.UL hIFif 1101 'A1* #Uki,(LkkULII LISIF. sk F.I.,AM

A .,I SI;l I kfF A SI M L

C. i' ilt jLLUi A,; IMFilt

.9 A . . I mAKI t i G( k A S S M IIL r

I l MI 75 W It I G A S itI

1A', i.LFK MA. I 7s b1'

At ASS0LJ K IA'FKIL

A I W4 '. I, Milt I 1FLJNLF4 ASSr Milt E

SNA I xi, I F NrS CAIL

NiA .' P4 IXSF MI41 1 NOt 1ALL T S

A.',i PLJ I ASSFMIL I IF BA? k Hit I SIb

IMIMLN FL I A SL[ PK ASSEMBILE

w, A I Fl F<OF ASSU4IfllE
ii7 F IL PUNCH ASSEMFILE

el. AIl)lM "PMII MINIMA FLI

AS,. P4Kit AS Sit Milt It NO CALLS

A I IL K P A M1i'L y F A X A I f-L I

H IL'L.~FL IA SLNXK? ASSEIQELE

FL I ~AS.SULK X XEM

P4K AA' ~FMLH FFtkL)FL ASSEMPI.I
'IKA Mil nI SIGORDI ASSEMILE

A. 'nILM, A l''AFII TIYF ILI PL I

AIF.', ~ I M Mit ASSLNKC ASSENIF

SF.UN 6,N0 A'SSA1 MilL F AS SAill K' ASSENIILk

IN HM FL~ ME- ASSLII.KC ASSUM&LE
Il LAI ASmj 14L ASStMbL&

NL ; (L 4 I F.fSt L I

NLL LALL ;NO CAL LS

iA AI Wf , FLI I FYAT Fi I

NI. I ALL % A. Si Nic ASSEM1LLE

LfItI ASSA 9 7 ASSE.MBLE

NIL At I kkOF, ASSE M141 F

4 1iA f ISIF.OF. ASSF:MILE

F As FL 2 Nil I M'lt I F I 5 i I

I A I~, MKlL I ASMlI WFAI ASSUMI. U

A-" t M1t fASMlWRX ASSEPLE

F UNI Hl A:S f M E4l k ASSiNK I ASSEMI'l

wr,#F ji " A";L' IM'lt F ANSF 1 (8f AESEIEIL F

It PM FL I AS SL PK S ASSEMI E

Nit ( ALt 
A.SLIL K2 ASSEMIL 6

T iML 4 FLI I ASSUL K A5ISA.MIlLL

I'1,I L I 
I IM Fm L I i

AiNil A Mh 7 1 F NOL C ALk.S

A' ILF/ A";:" Mr~t F' L I FFI 4 FLI I

LUIIA~.St MiltF 
NO CAL I- S

A! I7K / A.s.\k Milt F

A lKIAENI- M1i E

LFFiIfo ASSLM1i L
SIGL)FD ASSFMI4L.E
WAKELO ASSEMEILE
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AYMkf f S ASS 1ml I Assl 0 AN] sqt I
AS u.Nf tSS MI1 I, s'ISpt v A: "s N Milt 1

ASSI NK I A~S.I Mill L t F.tls I ' f NE Mt'S If
ASSL NK 1 A.SSEM4I I I)N k4 A% NF MilktF
ASSULK2 ASSFbI I I. I III4 ASNI ti m F
ASSUL X? ASSE MFILI WAI'I( i A % ' MP. I
1-1 IMF 4 Ft I I I IMf 4 1 I

NO( lAt I NI A

AS I. NI~ ANNEl milk k A.S I NO, Is FMi'l
ASVUL K).1~ rust I A," NO' I4 A', I.il i4
I IIm tit ANNE MIt F 0'' .1 AN %t A il I
WARE 10 ANSI MFIC A, , 111t of 1 4N , F MI'S I

IIMt Ft I I SINS ml A') . 1 1 5 i
NOl IAt t N hA01 q AY 0F Mill I

I I [MF 4 1 1 1 WAIE I A,%',( Mill I
NoI ' i Al I .NlS i f

MINIMA F L I A.. NO' 1 '1 Fil NI
NO IAt 1 , 1 o A. .1 Mill1 I

Ff F t1A % I ilt It'. A"'.S It F
ASSE NV I ASSI MilS.t IAYNS %ki1(, AN "I A11tF
ASS[ NKH ANSIMS. f M l4FI (N( F4 A NI Mill I
AX EtJt K) ANSI P I WAO I j A Mil f14

X li "s. ";;Ii I F's tF' , I
I f 0F , A.%F ~ S I M I, I .1W~ I II I
F ktNIFIF A N Mit I FAl Ni. ,'mFt k
WANI f 1) ANStI I A', OIf A] . M14(
r Tn I FPL I A (it 0 A, I5 M IIt F

NOl (,At' ' t1 AWE' Mill I

I IME4 Fti I I INtFH A ,ENi l
I tLINO (.Ak- WAN I i A Ni NWMill

AN', IK ANSIf Milt I

ASStIA -' ASSrM1lE t
FFOf ASI Mit

I ONCH AN'SFMist I

ASNIL NK I ANSI Mis I
ASSSiLK8 ASSIMP1 f

ASSIJI, X ASS[K Mi I

F F4kItF ASSE Mist F

IFUNLIft ASSEMI u
I ON( HF ASSI MIht I
WAKE 3 ASSE MI
WAk I10 AS S Mil
CI.:IIME4 VL I

NO (:ALI S

A ft I Ft NI A

ASSI NK8 ASSEMPF F

ASN7UL K I ASI Mist 1
F iE'Ok ANSEMiI I,
FIONCFI ASS( Milt I
FUNCHF ASSEMBLE
WAKU3 ASSFMBIf

WAK E 10 ASSEMIIF

CI IME4 ILlI

Na CALLS
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ALS APPROACH LIGHTING SYSTEM

ALSF APPROACH LIGHTING SYSTEM WITH FLASHERS

CI. CENTERLINE LIGHTING

DASE DIGITAL ALTIMETER SYSTEM

DMF DISTANCE MEASURING FQUIPMENT

EG ENGINE GENERATOR

F FLASHERS

FFM FAR FIELD MONITOR

GS GLIDE SLOPE

HHIIMM HOUR-HOUR-MINUTE-MINUTF

HIRL HIGH INTENSITY RUNWAY LIGHTS (RUNWAY EDGE LIGHTS)

IM INNER MARKER

LLWAS LOW LEVEL WIND SHEAR ALERT SYSTEM

LOC LOCALIZER

LOM COMPASS LOCATOR AT THE OUTER MARKER

MALSR MEDIUM INTENSITY APPROACH LIGHTING SYSTEM WITH RAIL (FLASHERS)

MM MIDDLE MARKER

NDB NONDIRECTIONAL RADIO BEACON

OM OUTER MARKER

OTS OUT-OF-SERVICE

RAIL RUNWAY ALIGNMENT INDICATOR LIGHTS

RTS RETURN-TO-SERVICE

RVR RUNWAY VISUAL RANGE

RWY RUNWAY

SFL SEQUENCE FLASHING LIGHTS

SSALR SIMPLIFIED SHORT APPROACH LIGHTING SYSTEM WITH RAIL (FLASHERS)

TDZ TOUCHDOWN ZONE LIGHTS

VOR VERY HIGH FREQUENCY OMNI-RANGE

COMPASS LOCATORS ARE LOM/NDB
D-1
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Mr. Chester Mendygral AES-1
FAA-AFFO
O'Hare International Airport AES-300
P.O. Box 66519
Chicago, Il 60666 AES-320

AGL-I
, Mr. Art Hill

ORD-3 AGL-4
FAA ATCT
O'Hare International Airport AGL-400
P.O. Box 65519
Chicago, Il 60666 AGL-421

AGL-500
Mr. Oren Hauge
ORD - DSS ORD-AFFO
FAA - DSO
O'Hare International Airport ORD-ATCT-1
P.O. Box 66519
Chicago, IL 60666 ORD-ATCT-3

ORD-DSS
Mr. Chester Anderson
ORD-1 ACT-500
FAA Facility Chief
O'Hare International Airport ACT-550
P.O. Box 66519
Chicago, IL 60666 ACT-300

ACT-310 (15 copies)Mr. Lou Yates

FAA AGL-4
Regional Planning Manager
2300 East Devon Avenue
Des Plaines, IL 60018

Mr. Gary St. John
FAA AGL-421
Associate Program Manager
2300 East Devon Avenue
Des Plaines, IL 60018

Mr. Paul Bohr, Director
Federal Aviation Administration
Great Lakes Region
2300 East Devon Avenue
Des Plalnes, IL 60018

U.S. GOVERNMENT PRINTING OFF ICF: 1987-704.07s 61 Ih
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